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28  JUL  197fi 


Honorable  Pierre  S.  DuPont 
Governor  of  Delaware 
Dov^r,  Delaware  19901 


Dear  Governor  DuPont: 

Inclosed  Is  the  Phase  I Inspection  Report  for  Silver  Lake  Dan  In  Kent 
County,  Delaware  which  has  been  prepared  under  authorization  of  the 
Dan  Inspection  Act,  Public  Law  92-367.  A brief  assessment  of  the 
dan's  condition  is  given  on  the  first  three  pages  of  the  report. 

Baaed  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance.  Silver  Lake  Dan  is  judged  to  be  in  fair 
condition.  However,  the  spillway  is  considered  to  be  seriously 
inadequate.  To  insure  adequacy  of  the  structure,  the  following  actions, 
as  a minimum,  are  recommended: 

a.  Hydrologic  and  hydraulic  investigations  and  engineering  studies 
should  be  initiated  within  three  smiths  of  the  date  of  approval  of 

this  report  to  determine  corrective  action  required  to  increase  the 
capacity  of  *.he  spillway  to  pass  at  leaet  *5  FMF.  Construction  of 
an  Improved  spillway  should  commence  in  calendar  year  1979.  Due  to 
the  potential  for  overtopping  of  the  dam,  s detailed  emergency  operation, 
drawdown  and  warning  system  should  be  developed  by  the  owner  within 
the  next  two  months. 

b.  Monitoring  of  any  changes  in  Che  structural  condition  of 
the  railroad  bridge  abutments,  which  anchor  the  dam,  should  commence 
within  three  months  of  the  date  of  approval  of  this  report. 

c.  Within  nine  months  of  the  date  of  approval  of  this  report, 

a stability  analysis  of  arched  spillway  anchorages  should  be  performed. 
Any  remedial  measures  found  necessary  as  a result  of  the  stability 
analysis  study  should  be  initiated  in  calendar  year  1979. 
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Honorable  Pierre  S.  DuPont 

d.  Within  one  year  of  the  date  of  approval  of  this  report,  trees 
and  brush  should  be  removed  from  the  side  slopes  of  the  railroad 
embankment  and  a suitable  controlled  vegetation  should  be  established. 

A copy  of  the  report  is  being  furnished  to  Mr.  Austin  P.  Olney, 

Delaware  Department  of  Natural  Resources  and  Environmental  Control, 
the  designated  State  Office  contact  for  this  Program.  Within  five  days 
of  the  ''ate  of  this  letter,  a copy  will  also  be  sent  to  Congressman 
Thomas  B.  Evans.  Under  the  provisions  of  the  Freedom  of  Information 
Act,  the  Inspection  report  will  be  subject  to  release  by  this  office, 
upon  request,  thirty  days  after  the  date  of  this  letter. 


Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS),  Springfield,  Virginia,  22161 
at  a reasonable  cost.  Please  sllow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 


An  Important  aspect  of  the  Dam  Safety  Program  will  be  the  Implementation 
of  the  recommendations  made  as  a result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 


1 Incl 
As  stated 


u 

DUTCHYSHYN 

/Colonel,  Corps  of  Engineers 
District  Engineer 


Cy  Furn : 

Mr.  Austin  P.  Olney,  Secretary 
Department  of  Natural  Resources  and 
Environmental  Control 
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NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam:  Silver  Lake  Dam 


State  Located:  Delaware 
County  Located:  Kent  County 
Stream:  Mispillion  River 
Date  of  Inspection:  May  2 S,  1978 


ASSESSMENT  OF 
GENERAL  CONDITIONS 

Silver  Lake  Dam  consists  of  a steel  sheet  pile  spillway  with  massive 
railroad  bridqe  abutments  and  embankments  forming  the  non-overflow 
section. 

Visual  inspection  of  the  spillway  steel  sheet  piling  revealed  no  serious 
structural  deficiencies.  However,  the  structural  condition  of  the  railroad 
bridqe  is  poor.  A recently  constructed  highway  bridge  is  located 
immediately  downstream  of  the  railroad  bridge.  This  highway  bridge 
appears  to  be  in  qood  condition  and  would  act  as  a stabilizing  factor  in 
the  event  of  failure  of  the  railroad  bridqe.  A stability  analysis  should 
consider  the  structures  (spillway,  railroad  bridge  and  highway  bridge) 
acting  in  series.  Thin  stability  analysis  is  beyond  the  scope  of  a Phase  I 


Hydrnulics/Hydroloqir  analyses  reveal  that  the  embankment:;  v/ould  be 
overtopped  for  all  storrm  exceeding  approximately  fourteen  (14)  per  cent 
of  Probable  Maximum  Flood  (PMF);  therefore,  the  spillway  can  be 
considered  "seriously  inadequate"  as  cited  in  Engineering  Technical 
Letter  No.  1110-2,  January  25,  1978.  In  order  to  satisfy  criteria 
established  by  the  Department  of  the  Army,  Office  of  the  Chief  of 
Engineers,  remedial  measures  that  should  be  considered  include  increas- 
ing the  length  of  the  spillway  structure  and  providing  an  additional 
waterway  to  pass  at  least  1 PMF  without  overtopping  the  embankments. 


O'BRIEN  A GERE  ENGINEERS,  INC. 
JUSTIN  fx  COt  JRTNEY  DIVISION 


Rased  on  visual  Inspection,  available  records,  calculations  and 
past  operational  performance.  Sliver  Lake  Dam  Is  Judged  to  be  In  fair 
condition.  However,  the  spillway  is  considered  to  be  seriously  Inadequate. 
To  Insure  adequacy  of  the  structure,  the  following  actions,  as  a minimum, 
are  recommended: 

a.  Hydrologic  and  hydraulic  investigations  and  engineering  studies 
should  he  initiated  within  three  months  of  the  date  of  approval  of  this 
report  to  determine  corrective  action  required  to  increase  the  capacity 
of  the  spillway  to  pass  at  least  PMF.  Construction  of  an  improved 
spillway  should  commence  in  calendar  year  1979.  Due  to  the  potential 
for  overtopping  of  the  dam,  a detailed  emergency  operation,  drawdown 
and  warning  system  should  be  developed  by  the  owner  within  the  next  two 
months . 


b.  Monitoring  of  any  changes  in  the  structural  condition  of  the 
railroad  bridge  abutments,  which  anchor  the  dam,  should  commence  within 
three  months  of  the  date  of  approval  of  this  report. 

c.  Within  nine  months  of  the  date  of  approval  of  this  report,  a 
stability  analysis  of  arched  spillway  anchorages  should  be  performed. 
Any  remedial  measures  found  necessary  as  a result  of  the  stability 
analysis  study  should  be  initiated  in  calendar  year  1979. 


d.  Within  one  year  of  the  date 
and  brush  should  be  removed  from  the 
embankment  and  a suitable  controlled 


of  approval  of  this  report,  trees 
aide  slopes  of  the  railroad 
vegetation  should  be  established. 


APPROVED : v 


HARRY  VADUTCHYSHYN 
Colonel^  Corps  of  Engineers 
District  Engineer 


DATE: 


OVERALL  VIEW  OF  DAM 


VIEW  OF  DAM  AND  RAILROAD  BRIDGE 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM  SILVER  LAKE  DAM  ID//  DE  00041 

SECTION  I - PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority  - This  report  is  authorized  by  the  Dam 
Inspection  Act,  Public  Law  92-367,  and  has  been  prepared  in  accordance 
with  contract  //DACW61-78-C-0052  between  O'Brien  and  Gere 
Engineers,  Justin  and  Courtney  Division,  and  the  United  States  Army 
Corps  of  Engineers,  Philadelphia  District. 

b.  Purpose  of  Inspection  - The  purpose  of  this  inspection  is  to 
evaluate  the  structural  and  hydraulic  condition  of  Silver  Lake  Dam  and 
appurtenant  structures,  and  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 

1.2  PROJECT  DESCRIPTION 

a.  Description  of  Project  - The  spillway  is  a semi-circular 
sheet  pile  overflow  structure  approximately  ninety  (90)  feet  in  lenqth. 
The  sheeting  section  is  anchored  at  each  end  by  massive  concrete 
abutments  of  a railroad  bridge  which  was  constructed  in  the  year  1913. 
Immediately  downstream,  the  railroad  bridge  is  adjoined  by  a newly 
constructed  highway  bridge. 

According  to  a design  drawing  (see  Figure  3)  provided  by  the 
Delaware  Department  of  Natural  Resources  and  Environmental  Control 
(DDNREC),  Division  of  Soil  and  Water  Conservation,  a sloping  clay 
blanket  rests  against  the  upstream  face  of  the  vertical  sheeting. 

The  downstream  slope  of  the  spillway  is  protected  with  a 
concrete  apron.  The  apron  extends  through  the  waterway  passage  of 
the  railroad  bridge  and  terminates  upstream  of  the  hiqhway  bridge  at  an 
area  of  dumped  riprap. 

A forty-eight  inch  diameter  pipe  is  located  through  the  sheeting 
on  the  left  (looking  downstream)  side  of  the  dam.  The  plan  indicates 
that  flow  through  this  pipe  is  controlled  by  means  of  baffle  boards  that 
can  be  installed  manually. 
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b.  Location  - Silver  Lake  Dam  is  located  on  the  Mispillion 
River  in  Milford,  Kent  County,  Delaware.  The  reservoir  formed  by  the 
dam  extends  to  fhe  Haven  Lake  Dam  which  is  located  about  one-half 
mile  upstream. 

c.  Size  Classification  - According  to  the  design  drawing  and 
data  provided,  the  maximum  height  of  the  spillway  is  ten  (10)  feet;  the 
reservoir  storage  at  the  spillway  crest  is  approximately  60  acre- 
feet.  In  accordance  with  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams,  Silver  Lake  Dam  is  in  the  small  size  category. 

d.  Hazard  Classification  - Due  to  urban  development  down- 
stream of  the  dam,  a significant  number  of  human  lives  could  be  in 
jeopardy  should  the  dam  fail.  Therefore,  in  accordance  with  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  Silver  Lake 
Dam  is  in  the  high  hazard  potential  category. 

e.  Ownership  - The  dam  is  owned  by  the  DDNREC  and 
operated  by  the  Division  of  Fish  and  Wildlife. 

f.  Purpose  of  Dam  - According  to  DDNREC,  Division  of  Soil 
and  Water  Convervation,  the  purposes  of  the  dam  are  flood  control, 
water  supply  and  recreation. 

g.  Design  and  Construction  History  - The  spillway  was 
designed  by  the  Delaware  State  Highway  Department  for  tne  DDNREC, 
Division  of  Fish  and  Wildlife,  and  construction  was  completed  in  1964. 

h.  Normal  Operational  Procedures  - The  reservoir  is  main- 
tained at  a fixed  level.  According  to  DDNREC,  Division  of  Soil  and 
Water  Conservation,  the  48  inch  diameter  discharge  pipe  is  not  being 
used. 


1.3  PERTINENT  DATA  (From  data  furnished  by  DDNREC,  Division 
of  Soil  and  Water  Conservation  and  the  United  States  Army,  Corps  of 
Engineers) 


a.  Drainage  Area  - The  drainage  area  determined  from 
United  States  Geological  Survey  (USGS)  Quadrangle  Maps  is  about  30 
square  miles. 


b.  Discharge  at  Damsite  - No  records  of  maximum  discharge 
were  made  available. 
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c.  Elevation  (feet  above  MSL) 

Top  of  Spillway  - 6.65 
Streambed  at  Dam  - 0.65 

Invert  of  Reservoir  Drain  - 0.65  (48-inch  diameter  pipe) 
Top  of  Railroad  Embankment  - 13  (estimated) 

d.  Reservoir  Data  (Water  Surface  Elevation  at  Spillway 

Crest) 

Storage  - 60  acre-  feet 

Area  - 30  acres  (from  USGS  Quad  Sheet) 

e.  Spillway 

Type  - Steel  Sheet  Pile 
Length  - 90  feet 
Structural  Height  - 10  feet 
Slopes  - Upstream  l£  Horizontal  to  1 Vertical 
(estimated  from  plans) 

Slopes  - Downstream  - 2 Horizontal  to  1 Vertical 
(estimated  from  plans) 

f.  Regulating  Outlet 

48-inch  diameter  pipe,  invert  elevation  0.65  feet 
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SECTION  2 - ENGINEERING  DATA 


2.1  DESIGN 

A design  drawing  was  provided  by  the  DDNREC,  Division  of  Soil 
and  Water  and  is  reproduced  herein  as  Figure  3. 

2.2  CONSTRUCTION 

No  construction  information  was  made  available. 

2.3  OPERATION 

According  to  the  DDNREC,  Division  of  Soil  and  Water,  the 
reservoir  is  maintained  at  a fixed  level.  The  48-inch  diameter  reservoir 
drawdown  pipe  is  not  operated  under  normal  conditions. 

2.4  EVALUATION 


Design  calculations  relative  to  the  dam  are  unavailable. 
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SECTION  3 - VISUAL  INSPECTION 

J 

m 

3.1  FINDINGS 

a.  General  - The  visual  inspection  of  Silver  Lake  Dam  was 
conducted  on  May  25,  1978.  The  depth  ot  water  flowing  over  the 
spillway  at  the  time  of  inspection  was  about  0.2  feet.  The  weather  was 
clear  and  the  temperature  was  about  sixty  degrees.  No  underwater 
areas  were  inspected. 

b.  Spillway  - The  spillway  is  constructed  of  steel  sheeting 
placed  in  a semi-circle.  The  sheeting  is  in  good  condition:  horizontal 
and  vertical  alignment  indicate  no  apparent  movement  in  the  structure. 
The  concrete  apron  on  the  downstream  side  of  the  spillway  appears  to 
be  free  from  cracks  and  spalls  in  the  portions  visable.  However,  a 
depression  at  the  center  of  the  apron  was  noted  during  the  inspection. 
This  depression  is  not  indicated  on  the  design  plan.  The  plan,  however, 
does  indicate  a notch  in  the  sheeting  which  was  not  observed  during  the 
inspection. 

The  48-inch  diameter  pipe  located  on  the  left  side  of  the  spillway 
was  not  discharging  at  the  time  of  inspection.  The  baffle  boards  which 
control  flow  through  this  pipe  could  not  be  observed  due  to  the  water 
level. 

c.  Non-Overflow  Section  - The  spillway  is  anchored  by  the 
concrete  wing  walls  of  a railroad  bridge;  the  interconnection  between 
the  sheet  piling  and  the  wing  wall  is  made  by  placement  of  a concrete 
plug  at  both  ends  of  the  spillway.  The  concrete  plugs  appear  to  be  in 
good  condition;  no  seepage  was  observed  at  the  joints. 

The  wing  walls  of  the  railroad  bridge  show  significant  deterior- 
( ation  and  structural  stress.  Concrete  aggregate  is  exposed  on  the  top 

surface  of  the  wing  walls  and  major  horizontal  and  vertical  cracks 
extend  throughout  the  wing  walls  and  endwalls  of  the  concrete 
abutments.  Aggregate  is  exposed  in  the  walls  in  the  lower  half  of  the 
vertical  height. 

1 A new  concrete  highway  bridge,  which  appears  to  be  in  excellent 

condition,  is  located  immediately  downstream  of  the  railroad  bridge. 
Three  corrugated  metal  pipe  arches,  each  with  a span  of  about  fifteen 
feet,  form  the  waterway  under  this  bridge. 

The  earth  embankment  portions  of  both  bridges  appear  to  be  in 
good  condition.  Although  the  slopes  are  unprotected,  no  indication  of 
seepage,  erosion  or  instability  were  noted. 
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d.  Reservoir  Area  - The  reservoir  perimeter  is  sparsely 
developed  and  supports  a dense  growth  of  brush  and  trees.  No 
indication  of  slope  instability  was  noted  during  the  inspection. 

e.  Downstream  Channel  - The  left  bank  of  the  outlet  channel 
downstream  of  the  highway  bridge  is  lined  with  steel  sheet  piling  for  a 
distance  of  about  three  hundred  feet.  The  right  bank  in  the  same  area 
is  protected  with  broken  concrete  slabs  which  serve  as  riprap  slope 
protection.  Commercial  establishments  are  located  on  the  property 
adjacent  to  both  banks.  Further  downstream,  the  channel  continues 
through  the  community  of  Milford. 

The  Mispillion  River  downstream  of  the  dam  is  subject  to  the 
tidal  influence  of  the  Delaware  River. 

3.2  EVALUATION 


No  significant  deficiencies  relative  to  the  spillway  were  noted 
during  the  Phase  I Visual  Inspection. 

The  concrete  wing  walls  supporting  the  railroad  bridge  abutments 
show  indications  of  structural  stress.  However,  the  recently  con- 
structed highway  bridge  located  immediately  downstream  of  the 
railroad  bridge  appears  to  be  in  good  condition  and  may  act  as  a second 
dam  in  the  event  of  failure  of  the  railroad  bridge. 
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SECTION  4 - OPER ATIONAL  PROCEDUR E S 


According  to  the  DDNREC,  Division  of  Soil  and  Water,  the 
reservoir  is  maintained  at  a fixed  level.  The  48-inch  diameter  low  level 
discharge  is  closed  and  is  currently  not  in  use.  A review  of  the  design 
plan  indicates  that  handles  are  provided  on  the  baffle  boards  to  allow 
for  manual  removal.  No  flood  warning  system  is  in  existence. 


-7- 


( 


SECTION  5 - HYDRAULIC/HYDROLOGIC 


In  accordance  with  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams,  the  Spillway  Design  Flood  used  to  evaluate  the 
hydraulic  capabilities  of  Silver  Lake  Dam  is  the  Probable  Maximum 
Flood  (PMF).  The  PMF  was  estimated  from  probable  maximum 
precipitation  data  published  in  Hydrometeorological  Report  No.  33. 

Rainfall  data  was  modified  to  reflect  storm  pattern  and  basin 
size  by  using  standard  factors.  Snyder  coefficients  were  provided  by 
the  Department  of  the  Army,  Philadelphia  District,  Corps  of  Engineers. 
This  data  was  developed  and  entered  into  the  HEC-I  computer  program. 

Due  to  the  relationship  between  Haven  Lake  Dam  (DE  00042)  and 
Silver  Lake  Dam,  the  reservoirs  were  routed  in  series:  the  discharge 
hydrograph  for  Haven  Lake  Dam  being  used  as  the  inflow  hydrograph  to 
Silver  Lake  Dam.  The  additional  drainage  area  contributing  to  Silver 
Lake  is  about  0.6  square  miles.  It  is  not  considered  significant  to  the 
analysis. 

The  flood  routing  performed  indicated  that  the  maximum 
discharge  is  about  44,700  cfs  and  that  the  railroad  embankment  would 
be  overtopped  by  a maximum  depth  of  about  10  feet.  The  duration  of 
overtopping  is  about  fourteen  (14)  hours.  This  is  based  on  the 
assumption  that  no  other  overflow  areas  exist  along  the  shoreline. 
Further  analysis  reveals  that  the  embankments  would  be  overtopped  for 
all  storms  exceeding  approximately  fourteen  (14)  per  cent  of  PMF. 

A drawdown  analysis  was  performed  to  determine  the  time 
required  to  drain  the  reservoir.  The  48-inch  diameter  pipe  was  used  as 
the  discharge  structure  for  this  analysis.  The  crest  elevation  was 
assumed  as  the  starting  water  elevation  and  inflow  was  considered  to  be 
negligible.  Under  these  conditions,  the  estimated  time  to  drain  the 
reservoir  is  thirteen  (13)  hours.  This  represents  a minimum  time  with 
no  consideration  given  to  downstream  constraints  such  as  safe  discharge 
velocities  or  flows. 
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SECTION  6 - STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observation  - No  indications  of  structural  stress 
were  evident  during  the  inspection  of  the  sheet  piling  spillway.  A 
depression  in  the  apron  downstream  of  the  center  of  the  sheeting  was 
noted,  but  it  could  not  be  determined  whether  this  was  by  design  or  due 
to  foundation  settlement. 

The  concrete  walls  of  the  railroad  bridge  abutments  which 
anchor  the  spillway  sheet  piling  appear  to  be  in  poor  structural 
condition. 


b.  Design  and  Construction  Data-  A design  drawing  was 
provided  by  the  DDNREC,  Division  of  Soil  and  Water  Conservation. 
Design  data  and  information  relative  to  the  hydrologic  and  hydraulic 
computations  are  not  available. 

c.  Operating  Records  - Operating  records  were  not  made 
available. 

d.  Post  Construction  Changes  - No  post  construction  changes 
have  been  reported. 

e.  Seismic  Stability  - Silver  Lake  Dam  is  located  on  the 
Mispillion  River  in  the  Atlantic  Coastal  Plain  physiographic  province. 
The  topography  reveals  a gently,  rolling  land  surface  with  elevations 
ranging  from  sea  level  to  about  sixty  feet  (MSL).  Foundation  materials 
consist  of  recent  alluvium  deposits  and  silty  to  clayey  sands  and 
granular  unconsolidated  sediments  of  the  Pleistocene  Columbia  forma- 
tion. Bedrock  is  not  a consideration  for  foundation  conditions  at  this 
location. 

The  site  is  located  within  zone  one  as  shown  on  the  Seismic  Zone 
Map  of  Contiguous  States.  Projects  located  in  this  zone  require  no 
earthquake  analysis  provided  they  are  not  within  the  influence  area  of 
an  active  fault. 

f.  Evaluation  - The  stability  of  the  dam  is  dependent  in  part 
upon  the  ability  of  the  massive  railroad  bridge  abutments  to  support  the 
steel  sheeting.  The  structural  condition  of  the  concrete  walls  of  the 
railroad  bridge  is  poor.  Additional  stability  analysis  should  consider  the 
three  structures  (spillway,  railroad  bridge  and  highway  bridge)  acting  in 
series. 
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Hydrological  and  hydraulic  studies  indicate  that  the  PMF  would 
overtop  the  embankment  for  a considerable  period  of  time.  It  is 
reasonable  to  assume  that  the  embankments  were  not  designed  to 
withstand  an  overtopping  condition.  The  possibility  of  embankment 
failure  under  this  circumstance  is  significantly  increased  by  the  period 
of  time  that  the  embankment  is  exposed  to  overtopping.  A stability 
analysis  of  the  railroad  bridge  structure  and  evaluation  of  embankments 
under  these  conditions  is  beyond  the  scope  of  a Phase  I Report. 
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SECTION  7 - ASSESSMENT/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 


a.  Safety  - The  spillway  is  hydraulically  inadequate  to  pass 
the  PMF  without  overtopping  the  railroad  bridge  embankments;  the 
estimated  capacity  of  the  spillway  is  about  fourteen  (14)  per  cent  of  the 
PMF.  During  the  period  of  overtopping,  failure  of  the  railroad 
embankment  is  a possibility. 

b.  Adequacy  of  Information  - Information  relative  to  the 
structural  design  of  the  spillway  and  railroad  is  unavailable. 

c.  Urgency  - Further  Hydrological/Hydraulic  evaluation  of 
the  dam  is  recommended  within  a reasonable  period  of  time. 

d.  Additional  Investigations  - Hydrological/Hydraulic  studies 
should  be  made  to  determine  the  additional  discharge  capacity 
necessary  to  pass  at  least  the  £PMF  without  damaging  the  railroad 
embankments. 

7.2  REMEDIAL  MEASURES 


a.  Remedial  measures  that  should  be  considered  include 
increasing  the  length  of  the  spillway  structure  and  providing  an 
additional  waterway  passage  to  pass  at  least  JPMF  without  overtopping 
of  the  embankments. 

b.  O&M  Maintenance  and  Procedures  - A regular  maintenance 
program  should  be  established  to: 

Monitor  any  changes  in  the  structural  condition  of  the 
railroad  bridge 

Regularly  operate  the  regulating  mechanism  on  the 
discharge  pipe 

Maintain  a controlled  vegetation  cover  on  the  sideslopes 
of  the  railroad  embankment. 
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